Modelling of river dike breach type physical test flow with Telemac-2D by Birhanu Tadesse, Yohannis & Fröhle, Peter
Conference Paper, Published Version
Birhanu Tadesse, Yohannis; Fröhle, Peter
Modelling of river dike breach type physical test flow with
Telemac-2D
Zur Verfügung gestellt in Kooperation mit/Provided in Cooperation with:
TELEMAC-MASCARET Core Group
Verfügbar unter/Available at: https://hdl.handle.net/20.500.11970/104491
Vorgeschlagene Zitierweise/Suggested citation:
Birhanu Tadesse, Yohannis; Fröhle, Peter (2017): Modelling of river dike breach type
physical test flow with Telemac-2D. In: Dorfmann, Clemens; Zenz, Gerald (Hg.): Proceedings
of the XXIVth TELEMAC-MASCARET User Conference, 17 to 20 October 2017, Graz
University of Technology, Austria. Graz: Graz University of Technology. S. 107-112.
Standardnutzungsbedingungen/Terms of Use:
Die Dokumente in HENRY stehen unter der Creative Commons Lizenz CC BY 4.0, sofern keine abweichenden
Nutzungsbedingungen getroffen wurden. Damit ist sowohl die kommerzielle Nutzung als auch das Teilen, die
Weiterbearbeitung und Speicherung erlaubt. Das Verwenden und das Bearbeiten stehen unter der Bedingung der
Namensnennung. Im Einzelfall kann eine restriktivere Lizenz gelten; dann gelten abweichend von den obigen
Nutzungsbedingungen die in der dort genannten Lizenz gewährten Nutzungsrechte.
Documents in HENRY are made available under the Creative Commons License CC BY 4.0, if no other license is
applicable. Under CC BY 4.0 commercial use and sharing, remixing, transforming, and building upon the material
of the work is permitted. In some cases a different, more restrictive license may apply; if applicable the terms of
the restrictive license will be binding.
Modelling of river dike breach type physical test 
flow with Telemac-2D 
 
Yohannis Birhanu Tadesse, Peter Fröhle 
Institute of River and Coastal Engineering 
Hamburg University of Technology 
Hamburg, Germany 
yohannis.tadesse@tuhh.de 
 
 
 
 
 
 
 
 
Abstract— Breaching of river dike / flood protection walls during 
flood events can cause devastating damages. Public authorities 
might often seek to find out flood inundation and damage that 
might be caused by a hypothetical dike breach. For such scenario 
simulations, 2D hydrodynamic numerical models such as Telemac-
2D are indispensable tools. However, calibration and validation of 
scenario models is often impossible as river dike breach related 
data is usually unavailable. In this situation, river dike breach type 
laboratory physical test can be useful to evaluate the performance 
of the hydrodynamic numerical models for modelling dike breach 
type flows. This paper presents the performance of Telemac-2D for 
modelling a river dike breach type laboratory physical test flow. 
The physical test used here is carried out by Briechle and 
colleagues at Aachen University in the Institute of Hydraulic 
Engineering and Water Resources Management. Dike breach type 
flow is mimicked in the physical test by a sudden opening of a gate 
on the side of a channel with an attached propagation area. 
Telemac-2D model is set up for the different configurations of this 
physical test and the measured results were compared to Telemac-
2D model results. The parameters breach discharge, wave front 
after breach, water level at selected points in the propagation area, 
and water level profile along the axis of the propagation area at 
semi-steady state are compared between the measurements and 
Telemac-2D results. For the optimum settings, Telemac-2D gives 
comparable results to the measurements. However, Telemac-2D 
underestimates the breach discharge and the semi-steady state 
water level in the propagation area by about 10% and 25% 
respectively. The wave front modelled by Telemac-2D deviates 
slightly from the measurements. The results show that Telemac-2D 
can be used for modelling river dike breach type flow by adapting 
appropriate parameters. 
I. INTRODUCTION 
Many flood plains along rivers are reclaimed for human use 
such as agriculture, residence, manufacturing, industrial 
expansion and others. Such reclaimed flood plains are often 
protected from flooding during high river flows by flood defence 
structures such as dikes (also called levees) or flood protection 
walls. The flood defence structures, nonetheless, never 
guarantee absolute protection against floods. For example, the 
Elbe River floods in June 2013, which caused unprecedented 
damage, occurred after a lot of flood defence political discussion 
following the August 2002 Elbe River floods. This shows that 
flood defence structures even in the best design conditions can 
fail during extreme unprecedented events. 
Thus, public authorities might often seek to know areas of 
flood risk, flood arrival time, flood flow direction in an event of 
failure of flood defence structure. Such information, which can 
be obtained from scenario simulation with 2D hydrodynamic 
numerical models such as Telemac-2D, are very useful not only 
for emergency response in case of flood disaster but also for land 
use planning [1]. 
However, calibration and validation of such scenario 
simulations is often impossible due to limitation of data. Here, 
river dike breach type laboratory physical tests can be used to 
assess the performance of the numerical models and necessary 
modifications can be implemented to improve their 
performance. 
This paper presents the performance of Telemac-2D for 
modelling a river dike breach type laboratory physical test flow. 
The physical test used here is carried out at Aachen University 
in the Institute of Hydraulic Engineering and Water Resources 
Management ([2], [3]) and is described briefly in section II. 
Section III presents the Telemac-2D model set up and section IV 
presents the comparison of the physical test results and Telemac-
2D simulation results for selected test configurations. Also, 
Telemac-2D simulation results are compared to the results of 
other hydrodynamic numerical models previously carried out by 
other authors. 
II. THE PHYSICAL EXPERIMENT 
The physical test used here is carried out at Aachen 
University in the Institute of Hydraulic Engineering and Water 
Resources Management and is published by [4] and [2]. [5], [6], 
[1] and [3] have further discussed the experiment and compared 
the test results with numerical simulation results. For the sake of 
completeness, the experiment is briefly discussed. 
The experiment was set up in such a way that it mimics the 
conditions of river dike-breach type flow. As such, the physical 
model consists of a channel and an adjacent propagation area 
separated by a gate that can be opened suddenly with a 
pneumatically operated system. The channel, a sudden opening 
of the gate, and the propagation area – made of glass – adjacent 
to the gate serve as the representation of the river, the dike-
breach phenomena, and flood plain protected by dike 
respectively. 
The channel has a width of 1m, a length of about 8.50 m, no 
slope, and an adjustable sharp-crested weir at the outlet. The 
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